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WHAT IS CLAIMED IS: 




1. An electron-emitting apparatus Comprising: 

A) a first electrode and a s^6ond electrode 
disposed on a surface of a substa 

B) first voltage application means for applying to 
said second electrode a potential higher than a 
potential applied to said f/rst electrode; 

C) an electron-emitt^ig member disposed on said 
first electrode; 

10 D) a third electrqfie disposed so as to face said 

substrate, electrons Emitted from said electron- 
emitting member reaching said third electrode; and 

E) second vol-bage application means for applying 
to said third elegxrode a potential higher than each of 
the potentials applied to said first and second 
electrodes, 

wherein a /surface of said electron-emitting member 
is placed between a plane containing a surface of said 
second electrode and substantially parallel to the 

20 surface of said substrate and a plane containing a 
surface of/said third electrode and substantially 
parallel to the surface of said substrate, and 

wherein when the distance between said second 
electrode and said first electrode is d; the potential 

25 difference applied between said second electrode and 

said first electrode by said first voltage application 
meansf is VI; the distance between said third electrode 
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and said substrate is H; and the potential difference 
between the potential applied to said third ^Lectrode 
by said second voltage application means afid the 
potential applied to said first electrode by said first 
voltage application means is V2, then an electric field 
El = Vl/d is within the range frojif 1 to 50 times an 
electric field E2 = V2/H. 



m 
y 
a 



2 . An apparatus according to claim 1 , wherein the 
10 thickness of said first/electrode is larger than the 
thickness of said second electrode. 



3. An apparatus according to claim 1, wherein 
said electron-emitting member extends from a position 
15 on said first electrode to a position on said substrate 
between sai4 first electrode and said second electrode. 



4 ./ An apparatus according to claim 1 , wherein 
said Substrate has a difference in level between said 
20 second electrode and said first electrode, and said 

ttiird electrode is closer to said first electrode than 
'to said second electrode. 



5 . An apparatus according to claim 1 , wherein 
'25 said electron-emitting member is made of a material 
containing carbon as a main ingredient. 
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6. An apparatus according to claim 5, wherein 
said material containing carbon as a main ingredient 
comprises fibrous carbon. f 

7. An apparatus according to cdaim 6, wherein 
said fibrous carbon comprises a graphite nanofiber, a 
carbon nanotube, amorphous carbon, or a mixture of at 
least two of these materials/ 

8. An apparatus according to claim 7, wherein 
said fibrous carbon id grown by means of catalytic 
particles . / 

9. An apparatus according to claim 8, wherein 
catalytic particles are made of Pd, Ni, Fe, Co or an 
alloy of ay least two of these metals . 

lo/ An apparatus according to any one of claims 1 
to 9,ywherein a plurality of said first electrodes and 
a plurality of said second electrodes are disposed on 
the surface of said substrate. 

11. An apparatus according to claim 10, wherein 
said plurality of first electrodes and said plurality 
of second electrodes are electrically connected to 
wiring in matrix form. 




* 




12. An apparatus according to o^aim 10, wherein a 
phosphor capable of emitting lj^ht when irradiated with 
electrons emitted from sajtfi electron-emitting member is 
provided on said thi^cl electrode, 

13. An image display apparatus using an electron- 
emitting apparatus according to claim 12. 



/14 / ^1 An electron-emitting device comprising: 
) /a fiber containing carbon as a main ingredient; 

and 

t) an electrode for controlling emission of 
electrodes from said fiber containing carbon as a main 
ingredient, 

^rein said fiber containing carbon as a main 
'ingjfecy/ent has a plurality of graphenes layered so as 
not to be parallel to the axis direction of said fiber. 




15. An electron-emitting jflevice according to 
claim 14, wherein the plurality of graphenes are 
substantially parallel to earczh other. 



16. /An electron-emitting device according to 
claim 14/ further comprising a cathode, wherein said 
fiber gonte^hing carbon as a main ingredient is 
provided said cathode and is electrically connected 
to saidyoat/hode . 
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117, An electron-emitting device according to 
claiin 16, wherein said cathode and said electrode for 
ling emission of electrons are disposed on one 
ate, a gap being formed between said cathode and 
electrode for controlling emission of electrons. 

18. An electron-emitting /device according to 
claim 14, wherein said elec^on-emitting device 
comprises a plurality of ^aid fibers containing carbon 
as a main ingredient, 
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/ 



light-emitting apparatus comprising an 
mitting device according to any one of claims 
and a light-emitting member. 

An image display apparatus comprising a 
of electron-emitting devices and a light 
member capable of emitting light when 

with electrons emitted from some of said 
f electron-emitting devices, wherein each of 
ity of electron-emitting devices is 
bnstituted by the electron-emitting device according 



to any one of claims 14 to 18. 



/ 

/A) c 



An electron-emitting apparatus comprising: 




a first electrode and a second electrode 
disposed on a surface of m substrate; 
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B) first voltage appli^ca^on means for apgflying to 
said second electrode a potential higher thpxi a 
potential applied to said first electroc 

C) a plurality of fibers dispqsedv£>n said first 
electrode, said fibers containing caybbn as a ipain 
constituent ; 



O D) a third electrode disposed so as to face said 

tfj substrate, electrons emitted from said fibers reaching 

T 

N= said third electrode; and 

CO 10 E) second voltage application means for applying 

to said third electrode a potential higher than each of 



the potentials appliecl/to said first and second 



r% electrodes > 



wherein a surface region 6^ said fibers is placed 
15 between a pla^ie containing a surface of said second 

electrode and substantially parallel to the surface of 
said substrate/and a plane containing a surface of said 
third electrode and substantially parallel to the 
surface of paid substrate. 

20 

22./ An electron-emitting apparatus according to 
claim 7.L , wherein when the distance between said second 

electrode and said first electrode is d; the potential 

/ 

difference applied between said second electrode and 
25 said first electrode by said first voltage application 
mGsans is VI; the distance between said third electrode 
Vnd said substrate is H; and the potential difference 
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between the potential applied -feo^rsaid third eJfectrode 
by said second voltage application means ar^d the 
potential applied to said first electrotj^ is V2, then 
an electric field El = Vl/d is within the rahge fJbki 1 

eld E2 = V2/H. 



23. An apparatus according/to claim 21, wherein 
each of said fibers having carbon as a main ingredient 
comprises a carbon nanotube. 

24. An apparatus according tc/claim 21, wherein 
each of said fibers containing carbon as a main 
ingredient comprises/a plurality of graphenes stacked 
so a^ to be nonpara'llel to the axis direct iofi of s^id 
fiber . 



\ 
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An apparatus according to claim 21, wherein a 



/ 



material more effective in*. accelerating deposition of 
carbon than/ the material of said first electrode is 

/ — ' 

provided between said fibers having cartoon as a main 
ingredient and said cathode. 



An apparatus according to claim 25, wherein 
said/material effective in , accelerating deposition of 

catfbon comprises Pd, Hi, Fe, Co or an alloy formed of j 

/ 

at least two of said metals. 
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27. An apparatus according -to claita 25, .wherein 
said material effective in accelerating deposition of 
carbon is provided in the form of a plurality of 
particles on said first electrode. 
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28. An apparatus according -£6 claim 27, whereTn 
said plurality of particles are/provided on said first- 
electrode at a density of 10yparticles/cm 2 or higher. 

29. An apparatus according to claim 2i, wherein 
the thickness of said first electrode is larger than 
the thickness of said^secon^ electrode. 




30 . An apparatus according to any one of claims 
21 to 29, wherein a plurality of said first Electrodes 



and a plurality of said second electrodes are disposed 

z 



on the surface of said substrate, 




An apparatus according to claim 30, wherein 

said plurality of first electrodes and said plurality 
/ 

of second electrodes are electrically connected to 
wiring in matrix form. 




32. An apparatus according to claim 30, wherein a 
ihosphor capable of emitting light when irradiated with 
electrons emitted from said fibers is provided on said 
third electrode. 




33. An image display apparatus using ajar electron- 
emitting apparatus according to claim 32. / 




An electron-emitting devic^ comprising: 

A) a first electrode and a second electrode 
disposed on a surface of a substrate, a gap being 
formed between said first and/ second electrodes; and . 

B) a fiber provided on said first electrode, said 
fiber containing carbon As a main ingredient, 

wherein said secpnd electrode comprises an 
electrode for controlling emission of electrodes from 

/ 

said fiber containing carbon as sujnain ingredient, and 

/ 

wherein said fiber containing carbon as a main 



ingredient comprises graphene. 

/ 

35. /An electron-emitting device according to 
claim 34/ wherein the distance between an extreme end 
of said fiber and the surface of said substrate is 
large/ than the distance between the surface of said 
second electrode and the surface of said substrate. 

36. An electron-emitting device according to 
claim 34, wherein said graphene comprises cylindrical 
graphene . 

37. An electron-emitting device according to 
claim 34, wherein said electron-emitting device 
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comprises a plurality of fibers containing carbon as a 
main ingredient:. 

38. A light-emitting apparatus comprising an 
electron-emitting device acciording to any one of claims 
34 to 37, and a light -emitting member. 

39 . An image dxsplay apparatus comprising a 
plurality of electron-emitting devices and a light 
emitting member/ capable of emitting light when 
irradiated w^rh electrons emitted from some of said 
plurality q£ electron-emitting devices, wherein each of 
said plu:c6lity of electron-emitting devices is 
constipated by an electron-emitting device according to 
any o/ie of claims 34 to 37. 



